
TEXAS WATER DEVELOPMENT BOARD

REPORT 86

RECONNAISSANCE OF THE CHEMICAL

QUALITY OF SURFACE WATERS OF

THE CANADIAN RIVER BASIN, TEXAS

By

H. L. Kunze and J. N. Lee
United States Geological Survey

Prepared by the U.S. Geological Survey
in cooperat ion wit h the

Telt3S Water Development Board

December 1968











































l,lhl, 3 __ SIIIIIIII;lI) 01 dH'IIIH:;l1 ;lllal)M'" at d::lll)' :.Ialions on !'>In'::II11!'' III Ih(' Cal1:ntlall Ri\"('1 1.,"'''''' __ ("OInlll1\.I<'fl

(Anal)'s('!" 11"1\'(1 :U" lII:llOIIIUIII ;Illd 1111111111UIII 10('1'(' l'I:I,,!'>illed .'11 111(' h::l,.,i., ,,' Ih. \·;lluc'" 1,,1' (1I .. .,,,lv",1 .,olid .. nl1l\
V:llu.'s ul ull1l'l' u.nlililll.,nt" m:l\' nOl hI' I'XII·('m('~. Rf,,.uIIS III O:lI'Il- IH'I million "XI"I'fll ;1)0 iluJi(':ll('d)

DJ..eol.,~ sollde Hudnue Sped!!~
as CaCO, So- con-BI-

dlum duct-"',,- Po- car- Car- Fluo NI- ~ho,,_
Cal-

Nan- ad- ane. pR

CaI-
SuUate Chloride pl!:11 Tone

Oat. M.an
U~c~ 1.-0' ,,- Sodium "a- bo,- bo,- ride trat< Parte Tone clum.

ear- 0"'- (micro-

of dlacharle
(Fe) elum

slum (H2o) slum at< (SO.) ICII IPI (NOJ 0>0. ) PO' ." M..- tio,
jrn~o. at

(ds) 1810.1 (Ca) at<
(COJ ." bo,-

collecUon
IMgI (K) (HCOJ

mUlian acre- day ,,- ratio 2S·C)fool alum at<

13 CA'ADIA~ RIVf.R ~EAR noRGER, Tf.XAS

1\;11. I \ ,':II' 1951

'I:lXlmUIII. Sl'pl 21_30.1951
\l1ll1m;lm, 0\ 1 2_3i_IO. 1950 _

26

"
69X

32

5tH

12

591.. 200

ISO

131

95

:1U~t')

60

11,1

5
5 "

5530

'02

381°13650

130 6

9SRO

641

7.'

7.'

~
~

20. CASAD lAS RIVf.R AT BRIDGEPORT, OKLAlIO\1A

\\.11\'1' 1\';11 1919

',I,I'lmulII. hI> 1-5 1949 __ 140 -. 168 SI 265 292 520 '00 2 0 -. 1390 1 8. 525 628 38. -- 2050 --\I I n11llUII\ , FI'1>
7_9________

1701 .. 66 " 52 I2R 142 60 2 0 .. '10 I 55 IR60 226 121 -- 6.6 --lit 1\.:1' I I'" :"'1'1':11.;('--------- '42 .. .6 27 112 180 259 126 2 6 -. 787 1,07 2000 350 203 -- 1130 --
".I t.' I' y('::11 1950

\1:1 , II'IUII\. Jun(' 20, 1950___ 360 .. 160 G< <1, 194 "8 575 -- 10 -- ItitlO 2,56 1830 662 502 -- 3000 --\llnll'lllM 11.. \ 9_10________ 10. -. 51 12 20 IJ'I 88 '.5 .. 1-' - 27M ,. RI 176 66 -- <20 --
\\, 1,.;111\'" ;I\t·I':lI.;('--------- 77' 71 22 123 175 178 11< _. 1 • -- 667 91 lt100 26. 12< -- 1050 --

;\,'1('1 \(';1' 1951

',t,,"~ II'IUIII ·1:In 2H_J I . 1951 66 211 61 213 31' 528 270 -- , H 1600 2 " 2Mr. 778 172 -- 2300 --
\1, nlmlllll St'pl 11-13-____ 205 - " 12 25 128 10< 12 -- , 6 288 .'0 15'1 IRO " -- 4<1 7.7
1\( l\:hl,'lI :1\'('1';11.;"-- _______ t.i55 106 26 76 1., 2<, 00 .- 2.0 - 711 97 1260 372 215 -- 1070 _.

11,;1'1 \I:al' 1952

\I:1ximum, S('pt I-I (), 1952 27 , 20 110 16 158 I II 220 186 530 2 6 [, 5 17HO 2 ,12 1:12 464 2", -- 2860 '.0
11inimum. 11.1\ 23---------- 2980 -. 31 I' 15 112 66 I 0 -- S I .. 192 .26 1570 I'R .6 -- 226 7.'
IIPI\:nlf'd a\'('I·;I~l"--------- 63 I 112 JJ 127 201 '07 1·13 -- 2.5 ... I,ll 110 'I' 250 -- I?<JO --

11::11('1' ~f·;lI' 1953

\laxtl:lum, AUI>: 21-21 1953 2t1~O "' 31 32. I -- 2.).1 315 <02 . - I H _.
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\laxllllu.... "UI: 27-3 I, 1954 5< 0 '1 35 316 I
_. 236 312 510 -- , I -. 1550 2, II 226 ,"0 186 ,.. 7670 ,.,

Illnilllu., St'pl 29-30----- 17 , II , 22 -- 13. , 7 16 -- 2 • -- 227 'I 2. 123 • • :J48 .,
~cil:hted ;ly('ragC'_________ 230 '0 25 151 180 234 191 -- 2 5 .. 8<1 l. I I 522 '28 1'0 '.6 133 --

~alcr \('::11" 1955

\!axill\ulIl, Ot-t II. 195>1--- 1550 150 50 632 • ". 612 tl25 -- I H 245n 3_3:1 10250 580 121 II 400 '.2
\llnllllum, M::I~' 19. 1955---- 11200 '<I I' 17 -- 126 '0 II .. 1-' .- 173 .21 5230 120 17 .7 26 7.'
~C'l~hled ::Iycr::l~('--_______ <57 - .. 25 lSI -- 181 205 IRS ,. -. 7", I Ill; .66 J05 1~I ,., 126 --
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\\inimum, Oct. I, 3-'1 ,.5 7725 .- '1' 7.' 17 128 I' 16 -- 5.1 .. 1.6 .27 101)0 I'll) 35 JJ 7.'
',1\ id Il'U :lyl'I·:lI.;I'- ________ 15~ 78 2'1 110 1.9 185 172 .- .- .- 732 l. 00 31<1 20' 1'0 ,. lIS( --
Sec lun\lllJle~ ;,1 emJ ..I 1;,1)1",
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2. CANADIAN RIVER SEAR GLENRIO. srw lIExrro

"0\ 27. 1964----- 9.5 12 132 77 1140 8.0 325 188 2611) 0.6 I.. 5'60 7 15 -- 6" 382 3. sqOo 7.,
ON' 18----------- , 6 15 158 102 1990 10 427 543 2960 6 1.1 5990 S 15 -- 81:1 46:1 '0 10100 7 8
)lar 13, 1965------ 268 l' 54 19 429 6.0 232 165 555 , .3 1360 l,8S - - 212 22 13 1430 7.6
JUll(' ltl ___________ 738 13 53 13 199 '.6 263 109 211 5 .9 736 1.00 -- lSi • 6 • 12 tHl 7.5
On

4____________
336 5 .• 48 16 157 5 0 214 158 130 .8 .2 626 " - 185 10 5 0 1060 7 7

3. LAKE RITA BLANCA NEAR OALHART. TEXAS

Junl' 12 1951 _
"0\' 1M 1965 _

llN' 2M. 1965 _

6. EAST AMARILLO CREEK NEAR A"ARILLO, TEXAS

7.6
6.5

7.7

~
A

Sept n. i950____ -- 72 63 39 16. 336 65 ,,. 88 h941 l. 28 -- 318 I -- 1500 7 0
FI"!, 10. 1951----- -- 52 65 ;11 239 577 " 103 5 2 .2 b966 1.3i - 330 • -- i620 7 ,
\1:.,' 21

1955_____ 136 H 52 36 165 302 SU 122 3.6 154 8n6 i.iO -- 278 3n '.3 1310 7 n
IU1I(, 21----------- 14.5 6'1 57 ,. 122 ,.8 103 80 2.8 28 b635 .86 256 20 3.n 9" --
11.1\ 16. 1956______ 11.9 99 5U 36 137 276 102 lin 3.6 9n 764 I ., -- 272 16 3.6 1160 , 6
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3____________
I. 94 " 17 J4 133 26' 92 112 3 2 79 716 .91 258 38 :l.1) 111fl , I
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26_~_________
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"n 30, 1961----- 14 2 50 54 28 lSI 570 30 on 2.7 . 5 125 00 -- 25n n 5.• 121t) 7. I
lun<.- 1 ____________ 256 38 47 2. 77 '06 50 72 I 6 5. 157 6' - 2.n 3n 2. , 1~6 7. ,
~('b. I. 19;;5______ S24 60 62 36 124 '" 99 114 2.9 o. 1'17 00 30' 78 3. i 1210 7,5
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Tabl!' 1 __ Ch!'mical :Inalyse8 of 8t1'eam8 and l'eservolr8 in the Canadian River basin fOI' 10clltiOnJi other lhlln dall)' Allltion~__ ConTinued
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9. CllICKEK CREEK :"EAR A/MRILLO, TEXAS

Nov. 24, 1953----- 2.31 ',I -- -- -- -- 9, I 5.0 -- I, , -- -- -- -- -- -- 386 --
Jail. II, 1955_____ ,1.08 .. 32 7,9 13 152 6 8 'I. 8 -- ", IGG 0.23 -- "' 0 0,' 315 8,'
Ja n. II, 1956----- 1.97 '2 18 9,0 II '00 8,0 1.8 -- I., b208 " I !">7 0 ,4 336 8,2
Jan 17, 1957----- ,6 2G 66 9,9 18 26G " G,8 -- 2.'1 '75 37 1t)~ 0 ,G 138 7,n
JIII1- 8. 1958______ 3 41 20 IG ',0 12 194 '.2 ',8 -- 2,' ,on '7 152 0 ,1 327 7,n
Dec, 3------------ 1.70 -- -- -- -- 213 -- 22' -- -- -- -- -- '" 10 -- H60 8.2
Sept. 9. 1961----- ,II 2G 13 12 17 216 7,8 4.7 0.' ,0 217 ,30 151 0 ,6 319 7,6
Jan. 7, 1965------ \.M 21 41 13 10 194 10 4,4 ,6 1.0 196 '7 156 0 3 32'1 7,8
Jul} 12----------- ,GO 23 26 10 16 153 8,6 4,0 ., .2 163 ,22 -- 106 0 ,7 '61 7.n
Apr. 28, 1966_____ -- 23 G6 " " I 3,1 300 13 87 ,6 ,0 lin ,57 242 0 1.6 722 7,8

10. COETAS CREEK NEAR A~~RILLO, TEXAS

ApI'. 29.

8.1
H.'
7,n
8,1
7.6

7.2
7,2

8,0

6.6

7,'
6,'

370
353
37n
101
372

'"

O.H
, ,
,G
"

o
o
1
1
2

100
16S
170
16.'5
177

2,'
38

1 I
17G I 0 21

3.'1 b230 .31
1.1 215 .33
3,0 225 .31

H 11

21 I 96

1

18

I
130 15 10

" 9,1 " 201 " 10

" 9.8 17 216 17 12

" 9,0 lG 200 " 12
213 -- IG

II, BIG BLUE CREEK NEAR DUMAS, TEXAS

~
12, LAKE MEREDITH l"EAR SANFORD, TEXAS

5.1 208 172 180

1'1. DIXON CREEK NEAR BORGER, TEXAS

", RED DEER CREEK SEAR CANADIAN, TEXAS

1.14 24
1 29 32
1. 03 24

.79 24
1.20 21

,8G

21. 1953----­
II, 1955-----
II, 1956 _
17. 1957 _
8, 1958------3 _

Sov,
Jan.
Jan.
Jan.
Jan.
Dec.

Apr. 29, 1966 _

JUlle 16, 1965----­
Ol"l I~-----------

Nov. 5. 1965------
,\pl' 29. 1966- _

~

~

16. CANADIA~ RIVER NEAR CA~A01\~, TEXAS

Au\: 22 1950----- Iii -- -- -- -- -- '00 17" ::'7"i -- -- -- -- -- '8G -- -- 1'180 7 6
Au~. 30----------- 1:J30 -- -- -- -- -- 162 1 'I :'If'l -- -- -- -- -- 216 -- -- l1:tO 7,'
S('pl.

7 ___________ 295n 17 -- -- -- -- 18' 195 2'1'l -- -- -- -- -- 266 -- -- 13<)0 7,8
Sl'pt . 12---------- (;570 -- -- -- -- -- 172 98 100 -- -- -- -- -- 116 -- -- 7'7 7,n
Sl'pl 21---------- 1:19 -- -- -- -- -- 212 lG' '17 -- -- -- -- -- 25C} -- -- 1330 8,0
Sepl 2H---------- IH~O -- -- -- -- -- 177 10' 127 -- -- -- -- -- 171 -- -- 890 8.0
Oe. <1------------ I !ill -- -- -- -- -- 166 III 131 -- -- -- -- -- 172 -- -- no' 7.9
01'1 10----------- Il:l 0 -- -- -- -- -- 2'1 I 165 25) -- -- -- -- -- nO! -- -- 1170 8.1
Ot·t li----------- 20 1 -- -- -- -- -- 2·12 I :~<) 2GO -- -- -- -- -- 311 -- -- 1450 H,1
Sov 3, 1959______ lili lJ " " 361 -- 19' 21/) 570 1.4 3.7 13Q'1 l. ~q 323 '10"1 23A 7,' I'll 0 8,0
Feb 16. 1%0----- ~·JtW III IIlI " 34G -- 256 2:J5 '198 I. :.I 2,' hi lOti 1.C)l) 1'140 '110 200 7. I 2350 8,2
ApI' li- - - - ---- - --- 2 -I 32 711 2'1 711 -- 316 16 106 1,1 ,1 h "I .li7 3.IA 275 IG .., .,. 8,1
July 25----------- :0175 " 80 32 :160 -- 204 247 '188 " I .. bl360 1. tl5 101 n ;132 16' ',6 2250 7,7
0" 19----------- HMO " '0 '" 145 -- 18. 100 195 ,7 ,0 h 660 ,91 8520 220 66 1.2 1080 7,7
J:III 1" 1%1----- .7 II In7 IG :117 -- 2G8 277 '188 1,0 ',1 hl'I60 \. ')9 3" '" 236 7,1 2360 8, I
Apr 10----------- :157 lJ 110 'I. 355 -- 272 262 520 I,H 3.3 1l11'lO 2.(13 1<140 470 210 7,1 2450 8.3

Sce 10011\(.1(1'''' lit ('11I' III Llhll'



Tabh -4. __ Chemlcal :In:ll~'ses 01 stn.·3.ms and r{'!H'I'vutrl' in thf> Canadl3.n Riv{'I' b;ISl1l fOI' locations oth{'I' th3.l1 d3.il} .. tations__ Contlnued

(R<,sults In pal'ls pC'r mdUon ('xccpt as indil;'ated)

D1NoJnd solIcit; _doe.. Speclfk" (calcu1:J.led) U CaCO, So- c.on-,"um
duct-

BI-
Car- Bo- Cal- "'-

Mag- Po- Fluo NI-
Non- ance ,H

Cal- car-
SuUate Chloride

TOM
~rp-

Dote
rio- Sodium tu- bon- ".. <r... 'on P.... Tons dum,

mlc.ro-

Ducbarge ~.ul~~ 1>"on ctum bon- ... (SO.) (CII (P) (NOj (HI PO' Mag- car-

~ci'

of
(810.) (Fe) .Ium (Na) Blum ...

PO' PO' bon- t100
collection (da) (Ca)

(Ma) (I<) (HCOj (COj
ml1llon ac.re- day ne-

al< ntlofool .Ium

17. ELK CREEK NUR CANADIAN, TEXAS

Ap,. 28,1966-----1 00'124 I I 54 [ 38 1 80 I 4.,[ 330 1 1 32 I \17 1\.31 0 . 01" 1 513 1 0.701 1292 1 2> 12.01 910 17.9

Dt'c. 29. 1965-----

18. LAKE MARVIN SEAR CANADIAN, TEXAS

19 CANADIAN RIVER /<lEAR ROL.L. OKLAHOMA

7.2

~

\"(1\ 15.
1961 _____ .. .. - .

187
..

104 29' 220
..

0.' 878 1.19
_.

296 211 4.7 1530 7.7
nt·t·

6 ____________ .. .. .. ..
294

. .
262 255 390 .. .2 1220 \. 66 . . 390 176 6.' 2020 7.9..f,. 1.

1962______ .. -- 497 172 990 '0' -- I 3 2550 3 47 80' 664 7.6 3430 8.3.. ..
~13.1· 8------------ .. - . .. 244 280 20' JlO 1 1 1160 \ '8

.. 392 162 , 4 1610 8.3
\1111' 29----------- .. .. -. - .

'9
. -

172 18' 55 7 546 71 - 284 143 \., 778 8.4
JunCo 2u___________ .. .. 196 .. 204 175 235 - . -- 832 1.13 .. 255 88 '.3 1380 7.8AuJoi:. 29 ___________ .. .. .. - . 282 - 350 440 360 - -- 1570 2. 14 · - 640 353 4.8 2310 8.1
Sept 26---------- .. - . .. .. 337 .. 202 '00 430 - -- 1650 2 24 · - ,6n 394 6.2 2480 7.9

21 COLDWATER CREEK ~EAR HARDESTY, OKLAHOMA

,"en 22.
1961 _____ 3 6

.. .. ..
" "8 190 34

..
542 024 5.27 308 130 \.3 786 8.0

\!al· 5.
1962______ ... .. 6\ 242 205 '10

.. ..
568 77 6.75 336 138 \.4 833 8 .•

\la>
16____________

1 .. .. 104 .. 271 242 56 .. .- 694 .94 19 330 \06 2.5 1000 8.1
11:1\ 21i------------ 6 1 .. .. ..

61 194 190 38 512 7. 1:1.43 278 \19 1.6 763 7.9
Jun ... 26 at 1500--- 70' -. .. '.1 .. 2.2 16 2 7 .. ..

295 .'0 561 208 10 .2 407 7.~

June 26 at 1645___ 364 .. .. .. 7.4 .. 312 16 2.8 .. . 316 43 310 260 4 .2 489 7.4
JUIll' 27 ___________ 86.5 .. .. -. 9.9 .. 296 17 \I .. 320 ... 74.7 254 12 .3 508 7.4
.Ju 11 6------------ 9 4 .- .. .. 63 - . 276 215 '8 .. 655 89 16.6 380 154 \.4 941 7.0
AUI{

17 ___________
1 2 .. .- .. 103 .. 254 230 .8 .- 645 8' 2 09 292 84 2 6 934 8.0

S('pt 10---------- 1 .. -- .. 72 26·1 ,.5 54 - 68' .93 .18 390 174 1.6 992 8.0

22. PALO DURO CREEK ~EAR SPEARMAN, TEXAS

Sepl 6 1949----- o 30 -- 52 17 29 2'8 32 \I -- 3.0 271 037 . -
200 0 o 9 483 --

Sept , 1950----- 125 -- 10 t!.'1 1 2 15. 7.' 2.5 -- 29 III .20 ..
134 5 .2 235 --

St'pt 1<1---------- 66 9 -- 35 10 2.1 "3 " 3 8 -- 5 I 136 .It! .. 128 19 .1 231 --
S('p t

25__________
78.6 -- 27 9 ·1 2 1 122 7.0 1.8 -- .9 108 .15 .- 106 6 .1 176 --

S<,pt
26__________

398 -- '2 6.6 66 132 20 103 -- I I 30,1 .11 - . 132 21 2.5 561 --
Ou

6 ____________
7 39 -- 52 15 35 173 " 1'1 -- , 8 h360 . \9 ..

191 50 1.\ 536 --
O<;t

10___________
1 90 -- '2 9.0 11 187 2.0 6.5 -- .·1 b20M 2. .- 1" 0 .4 308 --

.\13.)' 19. 1951 ______ 630 -- 36 5 3 \ . 136 7 • \.8 -- 8 '1172 .23 -- 117 • .2 233 7.6
11.0) 25------------ -- -- 52 28 13 236 61 15 -- 7.7 h37R SI -. 245 52 .4 534 8.4
Ju1} 17 1962_____

23 0 I' 58 9.3 16 217 22 10 o 0 0 11261 Jii .- 183 5 .5 415 6.6

Jub 25 at (J430--- SlO 20 53 7.' " "I
7 , 19'1 7.8 8.2 ., .2 b218 .3r) ..

163 4 .2 319 6.6
Jul~ 25 "t 0810--- 325 18 52 • 6 '6 7.1 1"

, , 6 5 .5 .2 1>215 29 · 157 3 .2 333 6.5
Juh 25 at 10-15--- 215

1~9 55 6.2 I 1 7 • 107 , 2 5.2 ., .2 ll211 .,. _. 163 I .1 314 '.6
\"o\'. 19 1963----- O. Iii 52 21 PI '" ", 11 \.3 .2 270 .37 - 216 18 •• 486 7.0
Jan 22. 1964- ____ 2 17 27 ;,0 23 22 259 36 10 1.5 .2 297 .10 . - 220 7 .6 491 7.7

." 17.
1965______

32.0 17 I' 7 I " 170 2' 8.9 .. I.~ 2\1 .29 .. 144 5 .7 358 7.1
JUllC 13----------- 593 16 12 1.9 10 142 13 6.3 .. 0.6 172 .23 .- I" 9 .4 301 7.4
:'>o\'

23___________
1 6' 23 5\ 29 32 I' 8.1 266 70 24 I.M .2 371 .50 .. 2" 30 .9 817 7.1

Set: footnotes "t \'ml of t"bll·.



T:l.ll],- 4 __ Clh'ml'-:l.l 1111:1.11"'1'" III ..,In':l.m.. al1t1 ,,-,..n"I"" III Ih.- C.,n;ldian RI\"I lJ.I"lll rUI- l'lt-:l.IIUII" "'h,,, ll,a.\ ".'1itl .. 'allllns--Conli1\uE'd

lKI'IiUll" III pal"" p,-.t· mliliun. ~""P' a" ItHlIC"l.,j'U)

Illuolnd IaOlhb Rudnell SpeeUl,
,

('al,ulaINll UCaCO) So- con-BI- dlum duet-Mag- Po- Cu-
rtUQ NI- Bo- Cal-

Non- od- _e pR
Cal- car-

bon- Sulfate Cllloride Irate To.. clum, 100.,.-
Dale

~Ule. tron ne- Sodium w- bon- "de ,on Parlo Tona ca.-- micra-
oI Ducharge

(Fe) elum
.Ium (Na) .tum ate (SO.) (CI) (P) (NOJ (B) pe,

pc< Mag- llon p..oa .t
(SIC!,) ate pe,

bon-
collection (cIa) (Ca)

(Mo) (KJ (HCOJ (COJ
mUllan acre- da, ne- ...... 2S·C)root .Ium ate

23 I(IO'llA CREEK :-EAR IJARHOl:ZE·IT. TI::\.AS

lit'" 29 1965 _

21. WOLf' 'REEK AT LIPSCO~IJ. TEXAS

7.'

N
~

11:11 ". 1963----- 5 36 30 61 30 '" '" 59 265 I 7 • 0 768 1.001 . - 276 H 4.8 1330 7. I
J.I n 22 196·\----- 630 32 :,ij ,. 180 '60 61 '62 I.G 5 751 l. 02 _.

'6. 46 4 q l35t'1 8. IJun.' 10___________ 7. J> 56 '9 21U '51 6. 3.' I 5 1.5 .32 l. 13 -. 259 54 5.7 10171') 7.3
O. , 27----------- 30 34 55 J6 69 21'1 32 ., , 1 , ·109 56 :?o:t , ,. , 686 7.5
LIII b 1965______ 6 33 30 3" J> 216 192 69 33. , 6 , 81. 1.10 -. 229 72 6.' 1140 R 1
\1"1

11____________
179 21 64 24 117 274 12 17. I 7 8 "6 78 - 258 34 3.2 10010 7.5

JIIlIt' 11----------- 227 14 ·'6 6.4 11 172 7 • I. 5 , '.1 " . 111 0 4 32. 6 .•
Ot ,. 19

1965_____ 20.5 28 57 21 "6 254 43 19. I , 2 602 8' _. "8 '0 3 9 1080 7.3
"0' 23----------- 6 GO 30 6J 27 I•• 1 , 274 63 '" 1 7 ., 794 I .8 '64 40 '.0 10150 7.'
lUIII' 7

1966______ _. 32 63 21 113 3.7 '68 43 162 1.4 0 571 78 244 24 3.' 1010 7.'

Illl"ludl''' 'he> eqUlvalenl of an)' cal'hon:ltt' (CO]) pl"f'st'nt

h Rl~ldUl' 31 \ijO'C

11,1111 m';ln dl .. ch:l'·l:l'.


